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ABSTRACT 

A new secondary beam design is outlined for the Meson M6 

Beamline that combines versatility with economy. The beamline 

described will transport charged particles of either sign to 800 

GeV/c and bring the beam to a focus in one of three potential 

experimental areas. The plan makes maximal use of existing civil 

construction. 

INTRODUCTION 

Adoption of the recent plan to target Tevatron primary proton 

beam north of the existing Meson Target Box demands new designs 

for the Meson Area secondary beams. The desire to have a simple 

magnetic switch that will bring the M6 beam to enter either of two 

side by side experimental areas near the present Multiparticle 

Spectrometer imposes additional constraints on a suitable M6 beam 

design. The present paper discusses one such design which has the 

capability to transport and focus the following classes of beams: 

4 

b) 

c) 

Large longitudinal and transverse momentum acceptance 

secondary beams of either electric charge sign with central 

momentum up to 800 GeV/c. 

High momentum resolution beams of either electric charge sign 

with large transverse momentum acceptance and central momentum 

up to 800 GeV/c. 

Diffracted primary proton beams up to 1000 GeV in momentum. 

either electric charge sign with large- transverse momentum 

acceptance and central momentum up to 800 GeV/c. 
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The relative secondary and primary beam energies for positive 

sign beams involve complicated considerations of primary beam 

dumping that will not be covered here. In general, however, any 
negative charge beam above about 100 GeV should be possible up to 

the 800 GeV limit. 

Positive sign beams between XF=0.8 and XF=l.O will be 

dominated by protons and require consideration on a case by case 

basis to avoid radiation safety problems as noted above. Above 

PO=800 GeV, the dipole bending power will need to be increased and 

less favorable phase space acceptance may be necessary due to 

quadrupole saturation effects. With these disclaimers noted, we 

proceed to consider the beam optics and layout. 

PHILOSOPHY 

Once a given basic beam route has been chosen, and the 

acceptance in transverse momentum determined by the first 

quadrupole lenses, the rest of the optics in a long beam has a 

dizzying range of possibilities. The desire to maintain the 

achromiticity of the beam where bends are involved limits the 

choices somewhat, but beyond that, many possibilities exist. 

A cost effective beam designer will select a beam design that 

uses a minimum number of magnets to accomplish his purpose and one 

which can be made to serve a range of uses with a minimum number 

of mechanical movements of beamline elements. In the ideal case 

no elements are moved, and all tuning is accomplished by changing 

the magnitudes and signs of magnet currents and/or the adjustment 

of remote controlled beam collimators. 
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The present design is one of these. It is not unique, and 

probably not fully optimized, but it serves as a benchmark against 

which other schemes can be measured. Two basic tunes are 

exhibited, both possible at any energy up to 800 GeV and both 

achievable without moving any magnet mechanically. The first, 

"Beam A," was designed to transmit a large flux of particles to an 

achromatic spot at either branch of a symmetrically located M6E or 

M6W experimental hall. It is probably the type that will be most 

in demand given the current trends in hadron physics. The second 

tune, "Beam B" was given a momentum dispersed inte,rmediate focus 

in order to select a very small momentum bite and transmit this 

beam to either experiment. This beam will be typically an order 

of magnitude lower in intensity and could have one or more types 
of beam tagging incorporated in the later stages of the beam. In 

both Beam A and Beam B, the particular optics shown in Figures 1 

and 2 are to some extent generic and can be changed within limits 

to achieve other needed conditions, again without mechanical 

movements. 

The beam layout shown in Figures 3 and 4 reflects my desire 

to minimize the civil construction needed and therefore it makes 

maximum use of existing tunnels. The vertical motion of the beam 

is connected with the minimization of the flux of halo muons in 

experimental setups and seeks to eliminate potential site boundary 

muon flux problems. This subject is not addressed explicitly 

here. 
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Finally, the boundary condition that the present beam hit the 

existing Multiparticle Spectrometer was not imposed, partly 

because it is costly in magnets and partly because a new 

experimental hall is planned which can be built while the old beam 

and spectrometer run. The new beam could be implemented and the 

MPS relocated during a shutdown period of a few months. 

OPTICS 

The thin lens optical trace of Beam A is given in Fig. 1. 

The fact that all bends are made at or very near focii allow the 

beam be achromatic even with the large bends necessary. Doublet 

optics was chosen to minimize the number of quadrupoles needed. 

No sextupole corrections have been included as these are 

necessary only in a very limited number of applications and could 

be incorporated later if an experimental demand matrializes. 

The final spot was arbitrarily made large horizontally and 

small vertically, but this can be varied to suit. The source spot 

size is the current expectation of the Switchyard/Extraction 

Group, based on SAVER beam optics at extraction. 

All beam fitting was done using the program TRANSPORT' on the 

Fermilab CYBER computer. Copies of the TRANSPORT input parameters 

are available from the author to persons with a desire to discover 

other useful tunes. Determination of the final beam transport 

efficiency and phase plots were obtained by the ray tracing 

program TURTLE', also on the CYBER, and these input parameters are 

similarly available. 
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The beam parameters of Beams A and B are given in Table I and 

the list of optical elements in Table II. The flux vs. beam 

energy plot for secondary flux of both charge signs are shown as 

Fig. 5. Finally, the initial beam phase space distribution in x, 

y and A P/P for Beam A from TURTLE, as well as the final ones at 

the experimental targets are given in Figures 6-11. Figures 12 

and 13 show the correllation plots for x and y vs. AP/P at the 

experiment. Note that second order effects have caused a small 

nonlinear achromaticity in the x coordinate. This could be 

minimized by further trial and error work with TRANSPORT and 

TURTLE. The x' and y' plots are not shown as they are trivially 

available by inspection from Fig. 1. Fig. 1 also shows the +l% 

central ray as a measure of the dispersion function through the 

transport. 
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TABLE I 

PARAMETERS OF BEAMS A AND B 

Item 

Momentum Acceptance (FWHM) 

Angular Acceptance, Horizontal 

Angular Acceptance, Vertical 

Solid Angle Acceptance 

Momentum Tuning Range 

No. Doubler Dipoles Needed 

No. Quadrupoles Needed 

Beam A Beam B 

3.5% 0.3% 

0.90 mr 0.38 mr 

0.37 mr 0.88 mr 

1.2 sr% 0.10 sr% 

800 GeV/c 800 GeV/c 

7 7 

22 22 

TABLE II 

OPTICAL LISTING FOR BEAMS A AND B 

Element 

kg/in) 

Beam A 
(kg or kg/in) 

@800 GeV 

Bl 

:; 
B2 

;: 
B3 

:z 
B5 
Q7 
Q8 

(2 ea @Meson H Magnet) 17.5 17.5 
(3 ea @3Q120) +4.53 -3.94 
(3 ea @3Ql20) -4.38 +2.97 
(2 ea @ES/D 21' Dipole) 30.8 30.8 
(3 ea @3Q120) -4.67 0.0 
(3 ea @3Q120) +3.80 0;o 
(2 ea @ES/D 21' Dipole) 34.6 34.6 
(3 ea @34120) -+4.71 +4.10 
(3 ea Q3Ql20) -4.67 -4.49 
(3 ea ES/D 21' Dipole) 36.2 36.2 
(2 ea @4Q120) +4.72 -5.28 
(2 ea @4Ql20) -5.08 +4.98 
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Beam B 
(kg or 

@800 GeV 
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The thin lens beam trace of Beam B is given in Fig. 2 and 

the analogous results for the properties of Beam B are shown in 

Tables I and II as well as in Figures 3, 4 and 12-20. Note, 

however, that the x and AP/P correlation plot is also given at the 

slit to show the dispersed focus. For the present run, the beam 

slit was set at a full width of 0.20 inches which passes a beam of 

only 0.3% FWHM. 

Again, the final parameters were set to produce a small spot 

at the experiment, but other choices are clearly possible. 

YIELDS 

The particle yields shown in Fig. 5 come from a new 

computation and fitting of experimental data by A. J. Malensek'. 

These yields are probably the most accurate currently available. 
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FIGURF: CAPTIONS 

Figure 1 

Figure 2 

Figure 3 

Figure 4 

Figure 5 

Figure 6 

Figure 7 

Figure 8 

Figure 9 

Figure 10 

Figure 11 

Figure 12 

Figure 13 

Figure 14 

Figure 15 

Figure 16 

M6 Beam-Optics - Beam A 

M6 Beam-Optics - Beam B 

M6 Beam Route (800 GeV/c) 

Meson Lab Layout For New M6 Beams 

Hadron Yields For Beam 'A' 

Beam A Source Horizontal Distribution 

Beam A Source Vertical Distribution 

Beam A Source Momentum Distribution 

Beam A Experiment Spot, Horizontal 

Beam A Experiment Spot, Vertical 

Beam A Experiment, Momentum Distribution 

Beam A, X vs A P/P at Experiment 

Beam A, Y vs AP/P at Experiment 

Beam B, Source Distribution, Vertical 

Beam B, Source Distribution, Horizontal 

Beam B, Source Momentum Distribution 

Figure 17 Beam B, X vs AP/P at Momentum Slit 

Figure 18 Beam B, Horizontal Distribution at Experiment 

Figure 19 Beam B, Vertical Distribution at Experiment 

Figure 20 Beam B, Momentum Distribution at Experiment 

Figure 21 Beam B, X vs AP/P at Experiment 

Figure 22 Beam B, Y vs AP/P at Experiment 
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xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx~xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx~xxxx -~- --.- -- -..-.----- _- 

-500 Ill xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
XXXXXXXXXXxXXXXXXXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx~xxxxxxxxxxxxx 
XXXxXXXXXYXXXYYXXXXXxxxxxxxxxxxxxxxxx~xxxxxxxxxxxxxxxxxx~xxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxyxxxxxxxxxxxxx~xxxxxxxxxxxxxxxxxx~xxxxxxxx~xxxxxxx 
xYx~xYxxxxxxxYxxxxxxxxxxxxxxxxx~xxxxxYxxxxxxxxxxxxxxx~xxxx~xxxxxxxxxxxxx~xxxxxxx -- -' 

~. .__- 
1.050 r3 
1. 2dO rIl 
1.350 rn 

xxxxxxx%xxxxxYxxxxxwxxxxxxxxxxxxxxxxx~xxxxxxx~xxxxxxxYxx~xxxxxx%xxx~xx%xxxxxxxxxxx 
1.500 ro 

xxYxxxxxxxxxxxxxx~xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx~xxxxxxxxxx 
" xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxlxxxxxxxxxxxxxxx~xxxxx~xxxxxxxxx --.. - .._- - .._ .__... - .-. -. 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxwxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxYxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx~xxxxxxxxxxxxxxxx~xxxxxxxxxxxxx 
xxxxxxxxxYxx%xxxxxxxxxxxxxxxxxxxxx%xyxxxxxxxx~xxxx~~xxxxxxxxxxxxxxxxxxxxxxxxx -. -' 

2.550 13 
xxxxxxxxxxxxxxYxxxxxxxxxxxxxxxxxxxxxxxxxxxNxxxxxxxxxxxxxxxxxxxxx 

2.700 111 XXXxXXXxXxXYXXxXXXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
2.700 71 -- $A;; --.- '. ii; -- XXXXXXXXXXXXXXXXXXXYXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX~XXXXXXXX 
2.850 11 . xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

GQEATER rl-14 N 3.000 0 

CENTER = -.15A QHS HALF WIDTH = 1.733 .- 

N3 i O- 3P/P IN PC- il.000 FT. 
. .- _.. ._ . _ _ . - - -__-_ -..~ _-.-.. 

FQOM THE TARGFT 



Pg. 26 
TM-1098 
2251.12j 

.- TWO. OrWENsToNaL .pL(JT,qfc-.f)p/p...v~ -.---. x-- -- -...._. ----___-..-.__--_.- 

_ .___.. .-.-.L-- --. ._. -- .~. 
-1.500 v3 
-1.200 l-3 

-.900 l-3 -----**g*o :3 -- I .-.-___ _____. - -----. ..- ___ .__ .._. ..__ _.-. ..___.._ -._ _ ~_.--, 

__ I 

2.700 1’3 
.._ _ ._..._ . -. _- _ - __. __-... _ . _ _ - ..-. _ 

: i 
1 1 11 1111 111 1 11111 -irnnis 5 ~..-- 2699908~9009fb9000n90029099000008s1-- I --3i51- --~-----_ - --._ .- ..~_... -. _~.~ _-.-.__ .__..._ -. _-~. -.- - _-.-. 

I 001696163h769,3.69081l.3n722193325064151510 I 
TOTAL NUHRER nF EN.rRIES = 3151 INCLUOING UNDERFLOW AND OVERFLOW AS FOLLOWS -. _ ,_.-.. .-. ._.-_-_ -.. ~.~___.. 

UNr)FRFLOW OVERFLOW 
acunss 
OOWN 0” i 

P’3 17 TJ:l “$EW&W$i PiOr OF 
-. _ _-... 

724.500 FT FROM THF TARGET 
3PfP IN PC 729.500 FT FROtl THE TARGET 

.--... 

?. 

..-.. . _ 



Pg. 27 
TM-1098 
2251.123 

THE FOLLOWING TS A HISTOGRAM OF X FOR 199 RAYS .,~. _. - __. -- -_.,--_...__--- -- - _..-- --.- .-_- .- -.._. .-- ..- - ---.-..- __.____.., ___ -- .--_-_-___. __.-.---..__ --_-.-.._ __ 

INTERVAL SCALE FACTOR; 1OB X,*S EQUAL 102 RAYS 
LESS T$,AL( .- ~~ -1. 000 -._..._..- 0 .__ -.- __-. -...- ___- __-~.~~ . ~-...-~~-_- ____I____ I- 

-::po” f; 
-.96n ro 

1:;;: x 
-1 ;i; --.,.---- -- ; -..__._. _-- _ _.. --_ i ..---. _-_. ---- ---.__...--. -.-- ."_,^ ._---. ._ 

-.nso T? 
AT- E)(z.. _- - 

-.ROll f7 -.750 0 
-.750 r3 -.700 -- r:',;; ;; --- -*bfjO ----; -.- -__- -I_-.I___- I_-___--.- 
-.hod rn ::ig; i 
-.550 r7 -.5 co 
-.500 13 _ rz;;; ^ .-^.. 1. ; -..-.--- ..~~_.. -.---.-.-- ..- _.- .._. -----.._- _..._- --._ ..-.________. - __-._ -_.------..-._. ._ _ ._ __.. 
-.450 r3 
I:;$; T’; 1:;;; I ..:.2; :; -- ...-:;;; . . ..-.--.-I. --I_----._.---- --._-. _-- ..-_.-._----____-_ -I_---.--.- _-..-- - ..,. -._--_. -~-.. ..--..-._-.__ _ _ ..-... . 
-.200- ro 
-.150 r3 1:;;; Yi 
-.ina r3 - 
u3;; ;; 

4; - .. -- $ 
.05il 102 

XXXXX~X~~XX~~XX~XX~~XXXXXKXXXXXXXXXXKYXXXXXXXXXKKKKK~Y~~KXKXKXX~KKKXKK~KKKXXKKXKKKKKKKXKKXXKXKKX 

-050 rn . lOO 
XXXXXXKXKXXXXXXKXXXKXXXXXXXXKXXXXXXXXXXXXXXXKXXXKXXXXKKKXXKXKKKXKXXXXXXXXXXKXXXXKXKXXXXXXXXXXXXXXXXX 

.--. .ion r')----- *iSO ..------ ; ~_ -. --.------ -.-~---.----.- -.-~~. ~.~----. .--... ------~---. -.- -~-.-.__-.--- -.- _. --- .__... - .-.__-...-- ._.. .~... ~~. 
.15n ro 
.POO r3 :%I i 
.;150 13 .TOO 
.300 r3 

: z z i -' -- 
: . . . 

.750 I'0 
.4on T7 .$50 i 
. 4 5 0 ‘r 3 .500 
.r;on PO .550 ,_.. -_._ ..; _-..-- .._ - -.-.~._-_ .._ -_ _ - .-------.. .- ------ ._ -.-.-., -- ~.. -. -_.. . . . . .._.... -.. ..-.. . _ 
-553 r3 
.bllO r3 :;ggo 
,650 T’3 .I00 i 
-700 I3 __ --.J5! F_--- .o ..- .-.-- -.. 
-750 !‘? 

.--.~------- ..-. --. ------------ - ---_.__ ----.__--l_ --- _...-_. _--. ----__-. - __--. _~ 
0 

- _ _ _ _ _. ,^ -. 

.flilo f0 .9GC 

.H5fl F3 .900 
-900 i't-l 

.9. .-.-. ppj~ - -----.: ; .-.------.~-I_..---~----._~ 
-950 fD l 

L--... \- 

GPEATFR r44M 1 l 3  0  0 0 
._ 

CENTER = .ODi RN’S HALi HIDTti =- .a20 

X IN IN.’ - 1573.OOO‘FV 
- --- - -.. . - -. ..-_. .._ -... .-. _ ..-.. 

NO 35 OF FROM THE TARtQET 

.---._I-_-~- _.__ ---I_____--.~- -__- -- -_.- __ ii 



Pg. 28 
TM-1098 
2251.123 

THE FOLLOdTNG IS iI HISTOGRATI OF Y FOH 199 RAYS 

XNTERVPL SCALE FACTOR1 100 X++S EQUAL 57 RAYS 
CSS THAV -1.000 .._ 0 .- ..- ---- -..~- ._ -_ --... .-. .-_ -. _ ..-.--._ ..- --.- ._-_._.. - _._ .,. _.. . .._. -. __ ̂ ... ._ BE/@4 B 

‘ri; ..-- 
I :: ;. - - _---_. 4 --.---.--. .- --.-. -- -.- __ -... ._......-- -___--__.- --_____-. - ..-..___. ,-~__---___ ..-...-.__ ._ ._ _..__ 

, 
?EATER rti4N 1.000 0 

_ ._ 
CENTER =. -.tlo2 

.--. 
RYS HALF WIDTH = 

- .._. .._ ._... __ “.. .“__ _-.. ,._.. _ _.. _._ ___ . . ._ _ _ .._ .~. 
.06tl 

_- 

3 36 0’ Y IN IN 1573.000 FT FROtl THE TARGET 
-_. 



Pg. 29 
TM-1098 
2251.123 

THE FOLLOAING IS A HISTOGRAfl OF IIP/P FOR 199 RAYS 
EEf3 &I. ._. Ei ~. ..- _.- ..~..~. 

LNtERVAL SCALE FACTOR: iDO Xt+S EQUAL 72 RAYS 

’ -LESS-THA’Q -- -~.fJ@&..--- __... --o -.---.-- -.__.------. --..-. -. -_-.I-.--L_--_-._ 
/ -3.000 ro -2.050 i -2.R50 r0 -2.700 -7.700 TO -2,550 _ . .._.. 0 .-. _. ..- .._ -.. - ..--~. + ._. - .- 

I 

--. .-. -I_.- ---.--- -t 
/ 
I 

-... - ..-..- - . ._. .-.-.--_- . ---.- . ..^._ - . .._ -.- ..-^-^ .-.... -._- ..--.. . ._.. .-. - ~. ..-. - .- -...... .- .- -. . 
-1.350 TO -1.200 
-1.790 r9 
-1.050 1') 2::;; i _..__- -- -_--- -._.-.- .-- .---.------------. --. ---.-----.--. .- .-.. 4; 8 ;; T:;;; ; ,. __._ __-- __.. --. _- ..-. . . .--- ---- -------- ... -.-- 

-.fioo ro -.b50 
-.wo 13 

--.~. -.300 T? -. ------ 

_- -.--.. ---..-_.-__. .--.__ .--._- _.._. -.-...-._-..- -..-- ----. -...-..-...--. -.. ..__ .--. _ __ .--., 
.i .fiilo r3 .750 

.?50 ro .900 x 
.-.- - ..-. _ . _ . . ..-----..- ~. . '3 0 0 r 3 1 . fg 50 ; n -- --. -. ..- -. ^--. _- ._.__.__._ _..__ - -.._ ._-- .._......_ i 

;a;; ;; 
i:wo rh 

1:x50 
I.300 f 

l.sjqo rn 1.650 I.800 13 T3 ;.:;;; 1:750 ; ._ .~_ ̂.. ..- .-. . .._... ._. - ___. _ _..-. ..-- . .._.-... - .._._...-.._ ,i 

1.950 rn 2.100 iTi 
i ._.. _.. _- ‘--~ 5. ;sJ i ; i ..--. 5: ;; 8 ---------- 00 ._.- -___------- .- ----___------.- ___*__-- -___ .-. _ -.-._ -. ..-.-. -..-~-_ - .-. .- / 

2:1,00 r!l 7.450 
2.5so rf? 2.700 8 ! 2.700 fg __ ;,pl~;i _..~_- ._........ p- ___-___------ ----A-.- ‘;. -_____-___---- ._____^ _____ ---.--..- __..-. .._._--~ 
2.550 r3 . ! 

GREATER TH4N 3.000 0 I 
-.. _.. ,-._- -- . -_ .~~------ -- _ -. ._- - _- _._ -.- - -_-- --------~ -- --~.- -- -~-. --.---.----------.-.------. 

CENTER = .a05 RHS HALF WIDTH = .lbO I 

-.-_-~.---. --~ --. .-- - - ---- - -- ---.--.--- 
N3 37 6: IIP9P IN Pi 1573.000 FT FROM THE TARGET 

I ;j 



Pg. 30‘ 
TM-1098 
2251.123 

!-..- .- fWO-DIH~t.JSIONAL. #ILOT OJL~P/P.VS -w-.X.- ~. _.. ..-~-. .._.____ -I- .-.__._.__,.____._. - _.___. .- ,.-_ - .---- ._..-- 

_._ _~ - .-.-..~. ~r4~,.,44~.~.zw.,,~44~,.I+4~~.~++*~~44,,~~*t*l*+~~f_.~.~~*~1~.-~-- _-_.._,_ .-- -. ~. ___. ~.. ._--_- _....__ -. -..- .____ -_ --. -. -.-- .- 
.I I I I I 5 

..- ..- f f ..- -. ..- -. ~.. ~.. qQ-. -. qQ-. -. f -..-- .i94.- ----11 f -..-- .i94.- ----11 
TOTALS f OOOOOOOOOOOO~OOOOOO72OOOOOOOOLiOiOUOOOOOO I TOTALS f OOOOOOOOOOOO~OOOOOO72OOOOOOOOLiOiOUOOOOOO I 

__-___. __ __.___ - ._. __-___. __ __._______ _.._. _.. -.-.-- -.-. ...~.~_ _- .-. - _~_~~--..~_-. .-- . . . . . ..--. __ _. .- .__ .- .__. 

2; 
I 
'! TOTAL NUMBER OF ENTRIFS'= TOTAL NUMBER OF ENTRIFS'= 199 INCLUDING UNDERFLOW AND OVERFLOW AS FOLLOWS 199 INCLUDING UNDERFLOW AND OVERFLOW AS FOLLOWS _.___ ..- -..^__ ...-_^- --- __,__-... -_-.------ ..-. -..-.-_ ..-- ._.__. __. -... -.. ..-. _.___ ..- -..^__ ...-_^- --- __,__-...- - ..-- -----.--. ----.-- ---- -.-...-. -. --.. .--..-.. ---- _ - - - .--.- ---.-- 

tJihERFLOW tJihERFLOW OVERFLOW OVERFLOW 
I\CROSS I\CROSS 
OOWN OOWN x x i i 

/ N3 38 Td3 "I;E~~'~N""i PLOT.-OF / N3 38 Td3 "I;E~~'~N""i PLOT.-OF 
_.... --.-.. ..~. _.... --.-.. ..~. .-...- .-...- - - ____ .-.-- .- - __._.... -.- .--. ___..~__.. _--_.-_-----_----~ -.-... ____ .-.-- .- - __._.... -.- .--. ___.. __.. _.__._ ____--_ ____ . . ..__ . . ..__ _- -.-- __..____ _. --. -.--- _--.. 

1573.000 Ft 1573.000 Ft FROM THE T4RGET FROM THE T4RGET 
!IP/P IN PC !IP/P IN PC 1573.000 FT 1573.000 FT FROM THE TARGET FROM THE TARGET 

_~ .._- _.,... . .._. _ 

._ ~_~_. _- _ _......,.._ _-_- -.._ -.-_-..- ___. -_.- .._. ._--- ..- --- - ‘.. ,... ..--_ .- --.--- 

.._ --.- ._ . .-. -.. ..--. - __._.._..._.._. ~_ ..__ -.. -._ “. ..- -.-- ~. ---- 

-1 --- ---- ----- -~ - 



Pg. 31 
TM-1098 
2251.123 

i --... .-~ .-..-.. rW& DI#I #SI()NAL.ePLOT OF.-DfE/p VS _._. -y _--.- --_ .--_--____1__ ---___“--__.-.---.- ._-. -..-.. ~.- -.-. .-.-_ _ 

_. ~.. ~.. - . ..-- -~--.- -. .._. ._ .-_ .~ -__ . . -. 

li 
TOTALS I 000000000000~0001116775100000000000000000 I 

--.l-~~-.^--'-- .--- ..___ ---.-...--.. 

TOTAL NUMBER OF ENTRIES = 199 INCLUDTNG UNIYIERFLOW AFIIJ OVERFLOW AS FOLLOWS 
. . -. _...._ ,_.^ - .._...... _ .._. . 

UNIIERFLO; 
. . - .._ ._- ._.- ......._,..._I, ^__._..".. - _.~.. ~.-.-.._ -... .._ ..-.....-.. -- ._. -. . ..-_- __ ._ _ - - - 

ACROSS OVERFLOGd( 
OOWN 0 II 

f --- 
/ NI) 39 110 ClK;E:iI;tAL PLOT OF 

1573.000 FT FROH THE TARGET 
OPlP IN PC 1573.000 FT FROM THE TARGET 

.I ._ --..c-__. .._. - - -__ . . . -- .__.... ._ ,.. .._. ---. -__ _..... _.... _.._ _ _.. 
kl -- _-. _ - \. .-. 


